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COMPLETE COPY OF FINAL VALIDATION PACKAGE TO:

Kathy Wendt H4-21

COMMENTS:

SDG KP0114 SAF-RC-075

Waste Site: 100-D-65



Date:
To:
From:
Project:

Subject:

INTRODUCTION

3 August 2012
Washington Closure Hanford Inc. (technlcal representative)
ELR Consuiting
100-D/DR Burial Ground and Remaining Sltes Soil Full Protocol - Waste

Site 100-D-65

Radiochemistry - Data Package No. KP0114-EB

This memo presents the results of data validation on Data Package No. KPC114

prepared by Eberline Services (EB). A list of samples validated along with the analyses
reported and the method of analysis is provided in the following table.

. Sample ID Sample Date Media Validation Analyte
J1PVL2 7/18/12 Soil C See note 1
J1PVL3 7/18/12 Saoil C See note 1
J1PVL4 7/18/12 Soil C See note 1
J1PVL5S 7/18/12 Soil C See note 1
J1PVL6 7/18/12 Soil C See note 1
J1PVL7 7/18/12 Soil C See note 1
J1PVLS 7/18/12 Soil C See note 1
J1PVLY 7/18/12 Soil C See note 1
J1PVMO 7/18/12 Soil C See note 1
J1PVM1 7/18/12 Soil C See note 1
J1IPVM2 7/18/12 Soil C See note 1
J1IPVM3 7/18/12 Soil C See note 1
J1PVM4 7/18/12 Soil C See note 1

1 - Tritium, carbon-14, nickel-63,total strontium, alpha spectroscopy and gamma spectroscopy.

Data validation was conducted in accordance with the Washington Closure Hanford
Incorporated (WCH) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1 through 6

provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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DATA QUALITY PARAMETERS
Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity of
the resuits. The maximum holding time for radiochemical analysis is 6 months.

Al holding times were acceptable.

Preparation (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results indicate
the presence of an analyte above the minimum detectable activity (MDA), the following
qualifiers are applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below the MDA
are qualified as undetected and flagged "U"; sample results above the MDA and greater
than five times the highest blank concentration are not qualified.

All laboratory blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample(LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS and
matrix spike (MS) recovery range is 70-130%. In addition, samples may be spiked with
a radiochemical tracer to assist in isolating the radioisotope of interest with the yield of
the tracer being used in calculating sample activity. The acceptable range for tracer
recovery is 20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, or not qualified, depending on
the activity of the individual sample. Results are rejected for LCS/BSS recoveries of
less than 30% and tracer recoveries of less than 20%, and tracer recoveries of greater
than 115% for detected results.

Due to the lack of an LCS analysis, all uranium-235 (aspec) results were qualified as
estimates and flagged "J".



Due to the lack of a matrix spike analysis, all tritium and carbon-14 resuits were
qualified as estimates and flagged “J".

All other accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of duplicate matrix spike analyses performed on a sample in the analytical
batch. Precision may alternatively be assessed using unspiked duplicate analyses
performed on a sample in the analytical batch. If both sample and replicate activities
(concentrations) are greater than five times the contract required detection limit (CRDL)
and the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than or
equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (J1PVL2/J1PVM4) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable. : :

Detection Levels
Reported analytical detection levels for undetected analytes are compared against the
remaining waste sites RQLs to ensure that laboratory detection levels meet the required
criteria. Fifty-four analytes exceeded the RQL. Under the WCH statement of work, no
q‘ua_liﬁcation is required. All other analytes met the RQL.
-+ Completeness
Data package No. KP0114 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES
The following minor deficiencies were noted:

» Due to the lack of an LCS analysis, all uranium-235 (aspec) results were qualified as
. estimates and flagged "J".

¢ Due to the lack of a matrix spike analysis, all tritium and carbon-14 results were
qualified as estimates and flagged “J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

Fifty-four analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required.
REFERENCES

Washington Closure Hanford Contract #500W307A00 (March 2008), Data Validation
Services.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analys:s Plan, U.S.
Department of Energy, February 2005.



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance wuth the WCH
statement of work are as follows:

u

ud

UR

Indicates the compound or analyte was analyzed for and not detected above
the minimum detectable activity (MDA) in the sample. The value reported is
the sample result corrected for sample dilution and moisture content by the
laboratory. The data is usable for decision making purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the sample.
Due to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and detected Dueto a
minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major. QC
deficiency.



Appendix 2

Summary of Data Qualification



RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: KP0114 REVIEWER: | Project: PAGE_1 OF 1
' ELR 100-D-65

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Tritium J All No MS analysis

Carbon-14

Uranium-235 (aspec) J All No LCS analysis

* _ The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KPOll4

7740-001 J1PVL2
DATA SHEET
SDG 1740 Client/Case no Hanford SDG _KP0114
Contact Jogeph Verville Contract No. SQQW235A01
Lab sample id 8207063-01 Client sample id J1PVL2
Dept sample id 7740-001 Location/Matrix 100-D-65 Outfall SOIL
Received 07/20/12 Collected/Weight 07/18/12 12:30 814 g
% solids _98.3 Custody/SAF No RC-075-305 RC-075
1 gl2li
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pci/g (counT) pci/g pCi/g FIERS TEST
Tritiam 10028-17-8 0.278 3.4 5.84 10.0 IJ:I H
Carbon 14 14762-75-5 -1.30 2.7 4.67 1.00 U’:Y C
Nickel 63 13981-37-8 0.184 i.¢6 2.80 30.0 U NI L
Total Strontium SR-RAD -0.023 0.15 0.308 1.00 U SR
Uranium 233/234 U-233/234 0.676 0.27 0.167 1.00 - u
Uranium 235 15117-9%6~-1 0.079 0.11 0.202 1.00 uJ U
Uranium 238 U-238 0.589 0.22 0.167 1.00 ¢J
Plutonium 238 13981-16-3 0.045 0.037 0.054 1.00 u PU
Plutonium 239/240 PU-239/240 0.015 0.022 0.0386 1.00 4] PU
Potassium 40 13966-00-2 10.1 1.3 0.815% GAM
Cobalt 60 10198-40-0 8] 0.074 0.050 U GAM
Cegsium 137 10045-97-3 U 0.062 0.100 ) GAM
Europium 152 14683-23-9 U 0.206 0.100 u GAM
Buropium 154 15585-10-1 u 0.237 0.100 U GAM
Europium 155 14391-16-3 u 0.152 0.100 u GAM
Radium 226 13982-63-3 0.393 0.14 0.3140 0.100 GAM
Radium 228 15262~-20-1 0.528 0.22 0.239 0.200 GaAM
Thorium 228 14274-82-9 0.682 0.13 0.135 GAM
Thorium 232 TH-232 0.528 0.22 0.239 GAM
Uranium 235 15117-86-1 U 0.406 0.300 u GAM
Uranium 238 U-238 u 8.36 10.0 U GAM
Americium 241 14596-10-2 js) 0.087 0.300 u GAM
100-D/DR Burial Grounds & Remaining Sites-
Soil Full Protocol
Lab id EBR
Protocol Hanfoxrdl
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 07/27/12
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KP(01l4

7740-002 J1PVL3
DATA SHEET
SDG 7740 Client/Case no Hanford SDG _KP0114

Contact Joseph Verville Contract No. SO00W235A01
Lab sample id $207 -02 Client sample id J1PVL3
Dept sample id 7740-002 Location/Matrix 100-D-65 fa SQIL

Received 07/2 2 Collected/Weight 07/18/12 12:20 897 g

% solids _98.1 Custody/SAF No RC-075-305 RC-075

y sl2b
RESULT 20 BRR MDA RDL: QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 0 3.4 5.94 10.0 ud H
Carbon 14 14762-75-5 -1.80 3.0 5.18 1.00 ud C
Nickel 63 13981~37-8 -0.606 1.8 3.07 30.0 U NI_L
Total Strontium SR-RAD -0.073 0.14 0.291 1.00 U SR
Uranium 233/234 U-233/234 0.639 0.22 0.163 1.00 u
Uranium 235 15117-96-1 0.026 0.052 0.197 1.00 v dJ U
Uranium 238 U-238 0.511 0.22 0.163 1.00 U
Plutonium 238 13981-16-3 -0.016 0.032 0.077 1.00 U PU
Plutonium 239/240 PU-239/240 o] 0.008 0.031 1.00 U PU
Potassium 40 13966-00-2 10.9 1.4 0.720 GAM
Cobalt 60 10188~40~0 u 0.069 0.050 u GAM
Cegium 137 10045-97-3 U 0.065 0.100 U GAM
Europium 152 14683-23-9 u 0.185 0.100 u GAM
Europium 154 15585-10-1 g 0.225 0.100 U GaM
Europium 155 14391-16-3 u 0.134 0.100 U GAM
Radium 226 13982-63-3 0.644 0.11 0.096 0.100 GAM
Radium 228 15262-20-1 0.744 0.29 0.233 0.200 GaAM
Thorium 228 14274-82-95 0.792 0.12 0.125 GAM
Thorium 232 TH-232 0.744 0.29 0.233 GAM
Uranium 235 15117-96-1 U 0.310 0.300 u GAM
Uranium 238 U-238 U 7.53 10.0 U GAM
Americium 241 14596-10-2 U 0.153 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEEBTS
Page 2

SUMMARY DATA SECTION

Page 14
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Protocol Hanfordl
Version Ver 1.0
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Version 3.06
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EBERLINE
SAMPLE DELIVERY GROUP KP0114

ANALYTICAL/RICHMOND

7740-003 J1PVL4
DATA SHEET
SDG 7740 Client/Case no Hanford SDG KP0114
Contact Joseph Verville Contract No. S00W235A01
Lab sample id $207063-03 Client sample id J1PVL4
Dept sample id 7740-003 Location/Matrix 100-D-6 tfall soIL

Received 07/20/12

% solids _396.

Collected/Weight 07/18/12 12:10 138 g

Custody/SAF No RC-075-305

RC-075

/f*ig’i)(2_

RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 10028-~17-8 0.170 3.1 5.38 10.0 U % H
Carbon 14 14762-75-5 -1.28 2.6 4.47 1.00 U C
Nickel 63 13981-37-8 -0.085 1.9 3.24 30.0 9] NI_L
Total Strontium SR~-RAD 0.008 0.13 0.271 1.00 U SR
Uranium 233/234 U-233/234 0.539 0.21 0.159 1.00 u
Uranium 235 15117-96-1 0.075 0.10 0.192 1.00 U:} U
Uranium 238 U-238 0.664 0.25 0.158 1.00 U
Plutonium 238 13981-16-3 0.015 0.023 0.043 1.00 U PU
Plutonium 233/240 PU-239/240 0.015 0.023 0.037 1.00 u PU
Potassium 40 13966-00-~2 11.6 1.3 0.545 GAM
Cobalt 60 10198-40-0 18 0.059 0.050 U GAM
Cesium 137 10045-97-3 U 0.078 0.100 u GAM
Europium 152 14683-23-9 U 0.219 0.100 u GAM
Europium 154 15585~10~1 U 0.240 0.100 U GAM
Buropium 155 14391~16-3 u 0.163 0.100 U GAM
Radium 226 13982-63-3 0.566 0.15 0.128 0.100 GAM
Radium 228 15262-20-~1 0.632 0.25 0.302 0.200 GAM
Thorium 228 14274-82-9 0.654 0.11 0.092 GAM
Thorium 232 TH-232 0.632 0.25 0.302 GAM
Uranium 235 15117~96-1 U 0.403 0.300 8} GAM
Uranium 238 U~-238 u 8.24 10.0 U GAM
Americium 241 14596~10~2 U 0.099 0.300 U GAM
100-D/DR Burial Grounds & Remaining Sites-
Soil Full Protocol
Lab id EBRILNE
Protocol Hanfordl
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Page 15
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EBERLINE
SAMPLE DELIVERY GROUP KP01l1l4

ANALYTICAL/RICHMOND

7740-004 J1PVL5E
DATA SHEET
SDG 7740 Client/Case nc Hanford SDG KP0114

Contact Jogeph Verville

Lab sample id $207063-04

Contract No. SQO0W235A01

Client sample id J1PVLS

Dept sample id 7740-004 Location/Matrix 100- 1 SOIL
Received 07/20/12 Collected/Weight 07/18/12 11:50 685 g
% solids _96.3 Custody/SAF No RC-075-305 RC-075
V¢l lio
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium ©10028-17-8 0.456 3.4 5.75 10.0 tJis H
Carbon 14 14762~-75-5 ~-1.35 2.9 5.01 1.00 IJ:S C
Nickel 63 13%81-37-8 0.188 1.7 2.85 30.0 U NI_L
Total Strontium SR-RAD -0.004 - 0.13 0.251 1.00 u SR
Uranium 233/234 U-233/234 0.626 0.23 0.141 1.00 U
Uranium 235 15117-96-1 0.045 0.045 0.171 1.00 U:I' U
Uranium 238 U-238 0.792 0.26 0.141 1.00 U
Plutonium 238 13981~16-3 0.004 0.035 0.073 1.00 U PU
Plutonium 239/240 PU—239/240 0.004 0.017 0.033 1.00 U PU
Potassium 40 13966-00-2 10.9 1.3 0.721 GAM
Cobalt 60 10198~40~0 U 0.073 0.050 U GAM
Cegium 137 10045-97-3 0.219 0.084 0.075 0.100 GAM
Buropium 152 14683-23-9 0.247 0.13 0.182 0.100 GAM
Buropium 154 15585-10-1 U 0.210 0.100 8] GAM
Europium 155 14391-16-3 U 0.185% 0.100 u GAM
Radium 226 13982-63-3 0.424 0.14 0.152 0.100 GAaM
Radium 228 15262-20-1 0.825 0.31 0.271 0.200 GAM
Thorium 228 14274-82~9 0.768 0.14 0.148 GAM
Thorium 232 TH-232 0.825 0.31 0.271 GAM
Uranium 235 15117-96~1 u __D.414 0.300 u GAM
Uranium 238 U~-238 g 8.85 10.0 u GAM
Americium 241 14596-10-2 U 0.304 0.300 u GAM
100-D/DR Burial Grounds & Remaining Sites-
Soil Full Protocol
Lab id EBRINE
Protocol Hanfordl
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 16 Report date 07/27/12
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KPOll4

7740-005 J1PVLE
DATA BSHEET
SDG 7740 Client/Case no Hanford SDG _KP0114
Contact Joseph Verville Contract No. SO00W235A01
Lab sample id §207063-05 Client sample id J1PVL6
Dept sample id 7740-005 Location/Matrix 100-D-65 tfal SOIL
Received 07/20/12 Collected/Weight 07/18/12 10:40 _ 693 g
% solids _95.7 Custody/SAF No RC-075-305 RC-075
gl
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pci/g pCi/g FIERS TEST
Tritium 10028-17-8 1.02 3.4 5.82 10.0 vy =
Carbon 14 14762-75-5 -1.17 2.8 4.86 1.00 U J c
Nickel 63 13981-37-8 0.843 1.9 3.20 30.0 U NI L
Total Strontium SR-RAD 0.025 0.12 0.241 1.00 U SR
Uranium 233/234 U-233/234 0.675 0.24 0.148 1.00 u
Uranium 235 15117-96-1 0.047 0.047 0.178 1.00 U :S' U
Uranium 238 U-238 0.829 0.28 0.148 1.00 U
Plutonium 238 13981~-16-3 0.011 0.029 0..055 1.00 U PU
Plutonium 239/240 PU-239/240 -0.007 0.014 0.039 1.00 U PU
Potassium 40 13966-00-2 10.8 1.3 0.627 GAM
Cobalt 60 10198-40-0 U 0.073 0.050 u GAaM
Cesium 137 10045-97-3 0.166 0.080 0.082 0.100 GAM
Europium 152 14683-23-9 g 0.274 0.100 u GAM
Europium 154 15585-10-1 U _0.211 0.100 U GAM
Europium 155 14391-16-~3 U 0.159 0.100 o GAM
Radium 226 13982-63-3 0.454 0.13 0.126 0.100 GAM
Radium 228 15262-20-1 0.916 0.32 0.257 0.200 GAM
Thorium 228 14274-82-9 0.792 0.11 0.114 GAM
Thorium 232 TH-232 0.916 0.32 0.257 GAM
Uranium 235 15117-96-1 U  0.442 0.300 U GAM
Uranium 238 U-238 U 8.73 10.0 .U GAM
Americium 241 14596-10-2 u 0.096 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-
Soil Full Protocol

DATA SHEETS
" Page 5

SUMMARY DATA SECTION

Page 17

Ver

Lab id EBRLNE
Protocol Hanfordl

Version Vexr 1.0 _

Form DVD-DS

gion 3.06

A ]

Report date 07/27/32
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EBERLINE ANALYTICAL/RICHMOND

7740-006

SAMPLE DELIVERY GROUP KPO1ll4
J1PVL7

DATA SHEET

SDG 7740

Client/Case no Hanford

Contact Joseph Verville

Lab gsample id 8207063-06
Dept sample id 7740-006

SPG_KP0O114
Contract No 00 AOQ1

Client sample id J1PVL7
Location/Matrix 100-D-65 Outfall SOIL

Received 07/20/12 Collected/Weight 07/18/12 10:25 744 g
% solids _96.3 Custody/SAF No RC-075-30S RC-075
RESULT 20 ERR MDA RDL QUALI -~

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST
Tritium 10028-17-8 -1.8B6 3.1 5.58 10.0 v H
Carbon 14 14762-75-5 -0.341 3.0 5.06 1.00 ua 3‘ c
Nickel 63 13981-37-8 -1.33 2.0 3.49 30.0 8] NI_L
Total Strontium SR-RAD -0.022 0.11 0.227 1.00 u SR
Uranium 233/234 U-233/234 1.00 0.28 0.150 1.00 U
Uranium 235 15117-96-1 0.024 0.047 0.182 1.00 U:j' j8)
Uranium 238 U-238 0.823 0.24 0.150 1.00 U
Plutonium 238 13981-16-3 0.009 0.026 0.053 1.00 U PU
Plutonium 239/240 PU-239/240 0.030 0.026 0.033 1.00 U PU
Potassium 40 13966-00-2 10.1 . 1.1 0.514 GAM
Cobalt 60 10198-40-0 o 0.063 0.050 U GAM
Cesium 137 10045~97-3 U 0.072 0.100 U GAM
Europium 152 14683~-23-9 U 0.191 0.100 5] GAM
Buropium 154 15585-10-~1 U 0.193 0.100 u GAM
Buropium 155 14391-16-3 U 0.145 0.100 U GAM
Radium 226 13982-63-3 0.431 0.13 0.127 0.100 GAM
Radium 228 15262-20-1 0.484 0.21 0,214 0.200 GAM
Thorium 228 14274-82-9 0.754 0.12 0.117 aaM
Thorium 232 TH-232 0.484 0.21 0.214 GAM
Uranium 235 15117-96-1 U 0.319 0.300 U GAM
Uranium 238 U-238 U 7.39 10.0 o GAM
Americium 241 14596-10~-2 u 0.157 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-
Soil Full Protocol

DATA SHEETS
Page &

SUMMARY DATA SECTION

Page 18

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 07/27/12
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KPO1ll4

7740-007 J1PVLS
: DATA SHEET
SDG 7740 Client/Case no Hanford DEG_KPO
Contact Joseph Vervilile Contract No. SQO0W235A01
Lab sample id $207063-07 Client sample id J1PVL8
Dept sample id 7740-007 Location/Matrix -D-65 Outfall SOIL
" Received 07/20/12 Collected/Weight 07/18/12 10:10 690 g
% solids _86.3 Custody/SAF No RC-075-305 RC~-075
Y xlzliz
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028~-17-8 0.909 3.4 5.74 10.0 U‘) H
Carbon 14 14762-75-5 -1.01 3.1 5.25 1.00 U'iy (o]
Nickel 63 13981-37-8 0.435 2.0 3.30 30.0 U NI _L
Total Strontium SR-RAD 0.001 0.12 0.236 1.00 8) SR
Uranium 233/234 U-233/234 0.491 0.21 0.157 1.00 a
Uranium 235 15117-96~1 0.025 0.050 0.180 1.00 u :[F u
Uranium 238 U-238 0.921 0.29%9 0.157 1.00 u
Plutonium 238 13981~16-3 -0.030 0.030 0.074 1.00 U PU
Plutonium 238/240 PU-2395/240 -0.015 0.022 0.054 1.00 8] PU
Potassium 40 13966-00-2 12.2 1.2 0.472 GAM
Cobalt 60 10198-40-0 U 0.062 06.050 18) GAM
Cegium 137 10045-97-3 0.090 0.078 0.074 0.100 GAM
Europium 152 14683~-23-9 U : 0.207 0.100 U GAM
Eurocpium 154 15585-10-1 U 0.226 0.100 u GAM
Buropium 155 14391-16-3 U 0.166 0.100 U GAM
Radium 226 13982-63-3 0.638 0.13 0.109 0.100 GAM
Radium 228 15262-20-1 0.683 0.27 0.274 0.200 GAM
Thorium 228 14274-82-9 0.684 0.10 0.080 GAM
Thorium 232 TH-232 0.683 0.27 0.274 GAM
Uranium 235 15117-96-1 U 0.353 0.300 u GAM
Uranium 238 U-238 U 7.90 10.0 u GAM
Aamericium 241 145%6-10-2 U 0.0390 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-

So0il Full Protocol

DATA SHEETS
Page 7

SUMMARY DATA SECTION

Page 19
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Lab id EBRLNE

Protocol Hanfordl

version Ver 1.0
Form DVD-DS

Version 3.06

Report date 07/27/12




EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KP0114

7740-008 J1PVL9
DATA SHEET
SDG 7740 Client/Case no Hanford DG_KP
Contact Joseph Verville Contract No. SO00W235A01
Lab sample id S207063-08 Client sample id J1PVLY
Dept sample id 7740-008 Location/Matrix -D-6 fall 8oL .
Received 07/20/12 Collected/Weight 07 12 10:00 843 g
% solids _97.5 Custody/SAF No RC-075-305 RC-075

p— <<l

RESULT 20 ERR RDL QUALI-
ANALYTE CAS NO pCi/g {COUNT) pcti/g pCi/g PIERS  TEST
Tritium 10028-17-8 0.3865 3.4 5.75 10.0 -(JZT H
Carbon 14 14762-75-5 -1.87 2.7 4.73 1.00 vy C
Nickel 63 13981-37-8 -1.37 2.0 3.60 30.0 u NI L
Total Strontium SR-RAD 0.063 0.12 0.227 1.00 U SR
Uranium 233/234 U-233/234 0.422 0.18 0.170 1.00 19§
Uranium 235 15117-96-1 0.027 0.054 0.208 1.00 U :f U
Uranium 238 U-238 0.667 0.23 0.170 1.00 U
Plutonium 238 13981-16-3 -0.009 0.026 0.063 1.00 U PU
Plutonium 239/240 PU-239/240 0.009 0.009 0.033 1.00 U PU
Potassium 40 13966-00-2 10.0 1.2 0.723 GAM
Cobalt 60 10198-40-0 U 0.069 0.050 U GAM
Cesium 137 10045-97-3 U 0.059 0.200 U GAM
Europium 152 14683-23-9 U 0.171 0.100 U GAM
Europium 154 15585-10~1 U 0.194 0.100 U GAM
BEuropium 155 14391-16-3 U 0.163 0.100 U GAM
radium 226 13982-63-3 0.401 0.13 0.134 0.100 GAM
Radium 228 15262-20-1 0.498 0.28 0.282 0.200 GAM
Thorium 228 14274-82-9 0.646 0.11 0.112 GAM
Thorium 232 TH-232 0.498 0.28 0.282 GAM
Uranium 235 15117-96-1 U 0.356 0.300 U GAM
Uranium 238 U-238 U 7.64 10.0 U GAM
Americium 241 14596-10-2 U 0.266 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEETS.
Page 8
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Page 20

17

Lab id EBRINE
Protocol Hanfordl _
Version Ver 1.0
Foxrm DVD-DS
Version 3.06

Report date 07/27/12




EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KP01ll4

7740-009 J1PVMO
DATA SHEET
SDG 77490 Client/Case no Hanford SDG_XKPQ0114

Contact Joseph Verville Contract No. SQO0W235A01
Lab sample id $8207063-09 Client sample id J1PVMQ
Dept sample id 7740-008 Location/Matrix 100-D-65 Outfall S80I

Received 07/20/12 Collected/Weight 07/18/12 09:50 740 g

% solids _85.7 Custody/SAF No RC-075-305 RC-075

F 5 lelie
RESULT 20 ERR MDA RDL QUALI~

ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -1.09 3.2 5.71 10.0 vy H
Carbon 14 14762-75~5 -0.318 2.8 4.71 1.00 U‘:r c
Nickel 63 13881-37-8 1.21 2.0 3.28 30.0 U NI_L
Total strontium SR~-RAD 0.061 0.12 0.235 1.00 U SR
Uranium 233/234 U-233/234 0.475 0.22 0.165 ~1.00 U
Uranium 235 15117~96-1 0 0.052 0.200 1.00 U :r U
Uranium 238 U-238 0.626 0.22 0.165 1.00 U
Plutonium 238, 13981-16-3 0 0.020 0.042 1.00 U PU
Plutonium 2395/240 PU-239/240 0 0.007 0.026 1.00 U PO
Potassium 40 13966-00-2 10.5 1.3 0.936 GAM
Cobalt 60 10198-40-0 u 0.072 0.050 U GAM
Cesium 137 10045-97-3 0.102 0.080 0.083 0.100 GAM
Europium 152 14683-23-9 U 0.255 0.100 U GAM
Buropium 154 15585-10-1 U 0.284 0.100 U GAM
Europium 155 14391-~16-3 U 0.169 0.100 U GAM
Radium 226 13982-63-3 0.437 0.14 0.132 0.100 GAM
Radium 228 15262-20-1 0.446 0.26 0.297 0.200 GaM
Thorium 228 14274-82-9 0.737 0.11 0.111 GAM
Thoxrium 232 TH-232 0.446 0.26 ©0.297 GaM
Uranium 235 15117-96-1 U 0.456 0.300 u GAM
Uranium 238 U-238 U 8.34 10.0 U GAM
Americium 241 14596-10-2 u 0.102 0.300 u GAM

100-D/DR Burial Grounds & Remaining Sites-

Scoil Full Protocol

DATA SHBETS
Page 9
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Version Ver 1.0
Form DVD-DS____
Version 3.06
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KP0ll4

7740-010 J1PVMl
DATA SHEET
SDG 7740 Client/Case no Hanford SDG KP011l4
Contact Joseph Verville Contract No. S00W235A01
Lab sample id $207063-10 Client sample id J1PVM1
Dept sample id 7740-010 Location/Matrix 100-D-65 £ f=lo)e
Received 07/20/12 Collected/Weight 07/18/12 09:35 600 g
% solids _95.5 Custody/SAF No RC-075-305 _ RC-075
/e gll((l
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERRS TR8T
Tritium 10028-17-8 1.14 3.3 5.55 10.0 Utx‘ H
Carbon 14 14762-75-5 -1.29 2.7 4.61 1.00 U:I‘ C
Nickel 63 13981-37-8 ~0.,386 1.9 3.25 30.0 U NI L
Total Strontium SR-~-RAD ~-0.024 0.12 0.248 1.00 o} SR
Uranium 233/234 U-233/234 0.315 0.18 0.172 1.00 U
Uranium. 235 15117-96-1 o] 0.054 0.208 1.00 U :Y- U
Uranium 238 U-238 0.718 0.28 0.172 1.00 U
Plutonium 238 13981-16-3 0.003 0.026 0.050 1.00 U. PU
Plutonium 239/240 PU-239/240 0.007 0.007 0.025 1.00 U PU
Potassium 40 13966-00-2 10.5 1.1 0.418 GAM
Cobalt 60 10198-40-0 U . 0.059 0.050 18] GAM
Cesium 137 10045-97-3 U 0.050 0.100 U GAM
Buropium 152 14€683-23-9 U 0.158 0.100 1v) GAM
Europium 154 15585-10-1 18] 0.208 0.100 19 GAM
Europium 155 14391-16-3 U 0.139 0.100 U - GAaM
Radium 226 13582-63~3 0.343 0.12 0.123 0.100 GAM
Radium 228 15262-20-1 0.520 0.31 0.316 0.200 GAM
Thorium 228. 14274-82-9 0.630 0.11 0.104 GAM
Thorium 232 TH-232 0.520 0.31 0.316 GAM
Uranium 235 15117-96-1 U 0.314 0.300 U GAM
Uranium 238 U-238 u 7.66 10.0 U GAM
Amexicium 241 14596-10-2 U 0.149 0.300 U GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEETS
Page 10
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Page 22
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Lab id EBRLNE
Protocol Hanfordi
Version Ver 1.0
Form DVDR-DS
Version 3.06
Report date 07/27/12




EBERLINE
SAMPLE DELIVERY GROUP KrP0114

ANALYTICAL/RICHMOND

7740-011 J1lpVvM2
DATA SHEET
SDG 7740 Client/Case no Hanford KPO1
Contact Joseph Verville Contract No. SO0W235A01
Lab sample id $207063-11 Client sample id J1PVM2
Dept sample id 7740-011 Location/Matrix 100-D-65 Qutfall SOIL
Received 0 1 Collected/Weight 07/18/12 09:20 589 g
% solids _86. Custody/SAF No RC-075-305 RC-075
r— <z~
RESULT 20 ERR MDA RDL QUALI-~

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 0 3.1 5.29 10.0 o ) H
Carbon 14 14762-75-5 -0.291 2.5 4.32 1.00 tJ:r- C
Nickel 63 13981-37-8 -0.165 2.4 4.18 30.0 U NI_L
Total Strontium SR-RAD -0.011 0.13 0.258 1.00 U SR
Uranium 233/234 U-233/234 0.752 0.28 0.174 1.00 o)
Uranium 235 15117-96~1 0.028 0.055 0.211 1.00 tJ:j— U
Uranium 238 U-238 0.661 0.23 0.174 1.00 U
Plutonium 238 13581-16~3 0.006 0.019 0.042 1.00 U PU
Plutonium 239/240 PU-239/240 0 0.013 0.030 1.00 o) FU
Potassium 40 13966-00~-2 12.0 1.4 0.787 GAM
Cobalt 60 10188-40-0 U 0.081 0.050 1) GAM
Cegium 137 10045-97~3 U 0.115 0.100 U GAM
Europium 152 14683-23-9 U 0.236 0.100 u GAM
Europium 154 15585-10-1 U 0.241. 0.100 U GAM
Europium 155 14391-16-3 U 0.342 0.100 u GAM
Radium 226 13982-63-3 0.625 0.16 0.147 0.100 GAM
Radium 228 15262-20-1 0.592 0.29 0.278 0.200 GAM
Thorium 228 14274-82-9 0.702 0.12 0.109 GAM
Thorium 232 TH-232 0.992 0.29 0.278 GAM
Uranium 235 15117-96-1 U 0.425 0.300 U GAM
Uranium 238 U-238 U 10.2 10.0 U GAM
Americium 241 14596-~10-2 U 0.108 0.300 U .GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEETS
Page 11X
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP KP0ll4

7740-012

DATA

SHEET

J1PVM3

SDGE 7740

Contact Joseph Verville

Lab sample id $207063-12
Dept sample id 7740-032

Client/Case no Hanford

Contract No. S00WZ3I5A01

Client sample id J1PVM3
Location/Matrix 100-D-65 Outfall SOIL

Received 07/20/12 Collected/Weight 07/18/32 08:55 582 g
¥ solids _839.7 Custody/SAF No RC-075-305 RC-075
Vsl lix
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TRST
Tritium 10028-17-8 ~1.58 3.3 5.85 10.0 U ;: H
Carbon 14 14762-75-5 -0.792 2.8 4.84 1.00 u J C
Nickel 63 13881-37-8 -0.962 1.9 3.32 30.0 u NI L
Total Strontium SR~RAD -0.006 0.11 0.236 1.00 u SR
Uranium 233/234 U-233/234 0.381 0.19 0.176 1.00 u
Uranium 235 15117-%6-~-1 0 0.056 0.213 1.00 u j— U
Uranium 238 U-238 0.322 0,19 0.176 1.00 U
Plutonium 238 13981-16-3 -0.012 0.031 0.062 1.00 o PU
Plutonium 239/240 PU-239/240 0 0.015 0.037 1.00 U PU
Potassium 40 13966-00-2 9.14 1.1 0.749 GAM
Cobalt 60 10198-40-0 U 0.063 0.050 o GAM
‘Cegium 137 10045-97-3 U 0.067 0.100 U GAM
Buropium 152 14683-23-9 U 0.171 0.100 U GAM
BEuropium 154 15585-10-1 u 0.185 0.100 U GAM
Eurcopium 155 14391-16-3 U 0.161 0.100 U GAM
Radium 226 13982-63-3 0.371 0.11 0.11S 0.100 GAM
Radium 228 15262-20-1 0.382 0.28 0.288 0.200 GAM
Thorium 228 14274-82-9 0.488 0.11 0.108 GAM
Thorium 232 TH-232 0.382 0.28 0.288 GAM
Uranium 235 15117-96-1 u ' 0.353 0.300 U GAM
Uranium 238 U-238 U 7.96 10.0 u . GAM
Americium 241 145%96-10-2 U . 0.275 0.300 u GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEETS
Page 12
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EBERLINE
SAMPLE DELIVERY GROUP KPO11l4

ANALYTICAL/RICHMOND

7740-013 J1PVM4
DATA SHEET
SDG 1740 Client/Case no Hanford KP0O1
Contact Joseph Verville Contract No. S00W235A01
Lab sample id $207063-13 Client sample id J1PVM4
Dept sample id 7740-013 Location/Matrix 100-D-65 Outfall SQIL
Received 07/20/12 Collected/Weight 07/18/12 12:30 817 g
% solids _98.5 Custody/SAF No RC-075-305 RC-075
y—<lzliz
RESOLT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pci/g (COUNT) pCi/g pCl/g FIERS TEST
Tritium 10028-17-8 -0.679 3.1 5.36 10.0 uJ H
Carbon 14 14762-75-5 ~-1.41 2.6 4.42 1.00 U.j— C
Nickel 63 13981-37-8 -0.695 1.8 3.11 30.0 U NI L
Total Strontium SR~-RAD -0.008 0.12 0.254 1.00 U SR
Uranium 233/234 U-233/234 0.410 0.19 0.174 1.00 — 18)
Uranium 235 15117-96-1 0 0.055 0.211 1.00 U J u
Uranium 238 U-238 0.524 0.23 0.174 1.00 U
Plutonium 238 13981~16-3 0 0.022 0.049 1.00 U PU
Plutonium 239/240 PU-239/240 -0.007 0.007 0.035 1.00 U PU
Potagsium 40 13966-00-2 11.4 0.46 0.248 GAM
Cobalt 60 10198-40-0 u 0.021 0.050 U GAM
Cesium 137 10045-97-3 u 0.020 0.100 U GAM
Europium 152 14683-23-9 U 0.066 0.100 U GAM
Europium 154 15585-10-1 uj 0.070 0.100 U GAM
Europium 155 14391-16-3 U 0.048 0.100 U GAM
Radium 226 13982-63-3 0.352 0.053 0.046 0.100 GAM
Radium 228 15262-20-1 0.511 0.098 0.095 0.200 GAM
Thorium 228 14274-82-9 0.601 0.038 - 0.033 GAM
Thorium 232 TH-232 0.511 0.098 0.095 GaM
Uranium 235 15117-96-1 U 0.149 0.300 U GAM
Uranium 238 U-238 U 2.62 10.0 u GAM
Americium 241 14596-10-2 U 0.029 0.300 U© GAM

100-D/DR Burial Grounds & Remaining Sites-

Soil Full Protocol

DATA SHEETS
Page 13
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Analytical Washington Closure Hanford

Report $2-07-063-7740 SDG KP0114
July 27, 2012

Case Narrative Page 1 of 1
1.0 GENERAL

2.0

3.0

Washington Closure Hanford (WCH) Sample Delivery Group KP0114 was composed of
thirteen soil samples designated under SAF No. RC-075 with a Project Designation of;
100-D/DR Burial Grounds & Remaining Sites — Soil Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Analytical Sample Receipt Checklist. The
results were transmitted to WCH via e-mail on July 27, 2012.

ANALYSIS NOTES
21 Tritium Analysis

No problems were encountered during the course of the analyses.
2.2 Carbon-14 Analysis v

No problems were encountered during the course of the analyses.
2.3  Nickel-63 Analysis

No problems were encountered during the course of the analyses.
24 Isotoplc Strontium Analysis

No problems were encountered during the course of the analyses.
2.5 Isotopic Uranium Analysis

No problems were encountered during the course of the analyses.
2.6 Isotopic Plutonium Analysis

No problems were encountered during the course of the analyses.
2.7 Gamma Spectroscopy

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

“1 certify that this data package is In compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

O}W 7/R7 12—

Joseph Verville Date
Cllent Services Manager
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-075-305 l"“‘” 1 of &
Collector Companv Contact Telenhoue No. Proicct Coordinator .
BSewe N Dravmu Q) 7-18-1% J Kessner 500-375-4688 . - | KESSNER, JH Price Code  8F. AR
Proiect Designation Sampiing Location ( ¢ 7’ r SAF No. &R 2/1 Days
100-D/DR Burial Grounds & Remaining Sitcs - Soil Full Prot | 100-D-65 Qutfail K Polld 4 [/ D RC-075 D 28-1n =3
1ce Chest No. Field Logbook Na. COA Method of Shinment d T84
smM( - 863 EL-1607-14 000D652000 e Ex
Shi To Offsite Prooerty No. Bill of Lading/Air Bill No.
"(EBERLINE smm/ LIONVILLE Alto 4o Sge OfC
1 ! HAZARDS/REM:}RKS sk |
, s ' ' : . .
ome Bolenthal Rads OQ.P“‘WVLY 71171“ U CoddC | Cootdc | CeoldC | Coodc | Culdc | CoddC | Cpiic Nooe None None
4 Type of Container S == = ¢ ° nG/‘ * - - =
Special Handling and/or Storage = - : : n ; | 7 i —
Cool at 4 deg C No. of Container(s)
: 125mL 125mL 125mL 125ml. 125mL 126l 125mL 500inL 125mL 125ml
Yolume
1z
Sectiem ()i | Cwomius | IC Amions- | Semi-YOA /| }Au. 310 | PCBs. 8082 | Pestides- |Secitem (2)in| Caboni4; | Mickel-63;
Spocial | Hes-7196  [9036 Modified: | 8270 ‘% 808 Special | Tritiun - 16 | Svonsom-
SAMPLE ANALYSIS ’ S o
Sample No. Matrix * Sample Date Sample Time o
JIPVL2 